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PROBLEM TO BE SOLVED: To prevent the generation of cracks even in the case of a 
product having a thin or slender shape by strengthening the chill structure causing the 
generation of cracks at the time of solidification and shrinkage in the material, moreover 
improving its toughness. 

SOLUTION: In an Fe series alloy material for thixocasting having a composition 
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Fe with inevitable impurities and 10 to 50% eutectic quantity Ec, Cr is contained by 0.1 to 
1 .0%. Cr carbides are produced in a liquid phase to strengthen the chill structure after 
casting, and austenite remains in a solid phase part by Cr in the solid phase to improve its 
toughness, so that the generation of cracks at the time of solidification and shrinkage can 
be prevented. 
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(57) [Wl^] 

D°aT-<s> ->T t ^ 7 ••/ ^co^^t:^.mzm±-t^ . 

[M-^^^fS.] Ctin. 8wt%^Cg2. 5wt%. 
Si*n. 0wt%SSiS3. Owt%. Mn^^O. 

lwt%gMnSl. 5wt%. 3SgP**Fefej;tX:fBr 
)lTM!f^$:*L, i^B^aaE c 1 0 wt %<E c < 5 0 
w t V^^Xf- -f y^mF e 

iaV^T. CrSrO. lwt%gCrSl. Owt%-i-:t 

^^■^-fb^ix, WiUn^coC r lzJ:r)mm^■if^z:^-Xr■i• 
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CifiRIIl] 1 . .8wt%gCg2. 5wt%. 

SiSrl. 0wt%^Sig3. Owt%.Mn€rO. 
lwt%gMnSl. 5wt%. agP^i'FetJit/^ 
jSTM!H!l3&^^>^-i>ia^Sr*t. ^^fsME c*n Owt% 
<E c < 5 0 w t %'C'35>Sf-i5' y^-vX-r ^ ^i/ffl F e 

CrtrO. lwt%SCrgl. 0 w t ^^^f-TS <1 i: 

i: -r f-^' y ^ ^ -^T- ^ y^ffl F e m-^mtm. 

[fi3RJS2] $ ^>l:. N i 5:0. 2wt%gN i g 

3 . 0 w t i t t -r •!> nais i tietfe 

[0001] 
[0 0 0 2] 

[^c7)JJt5] ^^ydrA-XT^^y^-STii:- «3tW4 

xm^xnm^ti. mm^p:i}^M<mmmx%htth 
(c , ^mcoy-^ ^-^7.hmm^m^^hztt^x-^^^co 

-:^r. ^-^^tc*5{t€.^^y^^X7"^ ^^5^?*^: t 
T, #iB¥5-4 3 97 8-^^fBT1i. C : 2. 6~ 
3. 6wt%\ S i : 0 — 3. Owt%. Mn : 0. 1 
~ 1 . 0 w t L . y^^O , itH^B^Oi^i 5 0 w t 

±-C-7 0wt%JJi[T. (Cwt%+0. 3Si 

wt%)>i)53. 5 — 3. 9wt%S:it?t'f"Fe^-^^1^ 
*^f€rfflVK Illffi*^3 0-5 0wt%i: LT^:?'y^-v 
-f >'Jf""^ff a ^ .h J; 0 . JRffifLtOii'^^:».^.^»^M 

[0 0 0 3] b^^x\ F em-^^miim^^f^z^^y 

X\^fz. ^^X\ #^¥9-2 3 9 5 1 3-^BJ;U^"#M 



T9-23951 fS«ff^«iOMp°p^7)^iBtt« 
[0004] 

^-^^^y^^r-^-Xir^ >'j?-^ti3l^Tt>, Fe^^AWt^ 
^ ffl^ ^-1. i: ?g^iajS{i 119 0 'Cm'ikt V 1 3 0 

xcomm.mmcomim.^mL^\ :icr,tzib^ mm.<r)-m^^ 

[0005] :$^imu±mmmi>zm^x^j:-^fifzi^<r) 

x\ ^^zt xum^ti i i/^m'\m& 

?^«<^l?fp-e$>-5T t ^ >y ^cO^Sr^^lClseih^l. 
C t ti^X^ Sf-:?'y^-vXx^ >'i5^ffl F e m^MifAi: 

[0006] 

mm-ti> ^ y ■/ 9^^i:m±-rh tzih\.zmmM%^mtx 

■h. :^WMmii. F e ^.-^^Mmi^zc r ^^^M^Jn-T 

I. i: cfc 0 . ^mm^ifZ^ Lt:^cr,mm'pi'Zc 

rm-imti^^f&L. i-i^v^^xT-'i yymza^^x 

r mtmt,z i o T ^;mM*i"^'f[: S ix. ^(^^^^ i§M 

^^i.z^-^^^^h^n^^'t. zmzx-oxw^ 

[0007] -^mm . ±.mi^izm^\ ^x^^vp^ 

^(rm±^z'm^^^c rA^:^m.mz'imLx^j:^ixfz 

hcOXhK). Carl. 8wt%SCS2. 5wt%. S 
iSrl. 0wt%gSig3. 0wt%. MnSrO. 1 
wt%^Mn^l. 5wt%. m^^^^F eisXlP^^M 

yfm.m-'^^^^mmir^L. ^^BAEcti<i owt%< 

E c < 5 0 wt %-CS>l.^^' y^r-^Xr ^ >':7'fflF 
■^timi,Zi}\,^X. CrtrO. lwt%^Cr^l. 0 

[00 08] j^B^BAEc : 1 0wt%<Ec<50wt 
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% 

tt-h. ^^faiSig cfc D t ^?ass TDnSfi-r S ^ 

^a*E c 2rBliai<7)!Rp|g:sii5 - 4 3 9 7 8-^tCJ3(tl. 5 

0 w t %gE c g 7 0 w t % J: 0 ^ffi< ^.^^.S ^ 
J; 0 . Mp°BC^«MW#tt^|Bi±$-tt€, i: t tcSIffi^^ 

[0009] -^C:. F e^-^«ff2rJpffifC^?§MI 

iiffic73iso^?xi9ffltf« mm±x%ts:mm^^'^x\^h 
Jiff LTv^i.iatsiffli:'a \^<mmzmwm'rf^-zm^ 

^SMiPb^#«. i ^: ifiX% h^hifi. it^«*«±ia 

m%tnm\zti:'>x\^t.o . -:ifWm<^mi\,zi.fL\i. 

*t^»E c $r 5 0 w t C h (c J: 0 . ^^<r> 

^ >r h xmmm^mi^h^ t t^x^ . ^mmM 
[0010]-:^, ^bIiMe c *n 0 w t %i.:jitc7)*§-^ 
IS] t ) A^' F e ^.■^^co^m^mmcommmiS: < t 

J;-5T. S^iEcti. 10 
wt%<Ec<5 0wt%h Lfz, 
[0011] C: 1. 8wt%^Cg2. 5wt% 
C(iS i i: i: t>tc*^84Sr:tfrr§7icST^ 0 , ^t^* 

7&n owt%^±iii.i, ietcf -i>/i*6fc{ii . 8wt% 

t%*jfrii. S icO-i-WM^Ji^LTftH^B4*n Ow 
t%&±|lIl.j:afcL-Ct,. ilJSiSJg*ijS < =5: o T L t 

0 <^x^9 y ^ A- ^ y ;fxl> , - 

tti>\>z. mmmifim' Lxm^m.<7ymiK'&it^mm. 
Wf4i^ wfStt^ffiT^ -it-s. . ct -> T . c <7)-g-qira{i 1 . 

8wt%gCS2. 5wt%i:L.7'c« 
[0012] Si : 1. Owt%gSig3. Owt% 

1 . 8 w t t%t mmi.zmmM.mt'i-m < r 



tta« S i<7)-^W475>'3. Owt%$-±[Hl& 

*i{±l. 0wt%gSig3. Owt%i;LX:, 
[0013] Sfc. C h S i <7)-^Wii:Slffi^i:cOMfS 
*^^>±iE^ffi|5S^<7)ffi8SSrgiHfl-tS ,iai{4Fe-C- 

siih-^±t,zi5\irhfi\^m§js.tmwt(7ym\n-^i^-tw. 
mxh 0 , c , Si ^^m.t)-^ix^-M%m(^Tmim 

1. 8wt%. 1. Owt%cO±i-^i;, C, Si#** 
**^il-e'il2|s:^Bgc7)±|JSffic7)2. 5wt%. 3. Owt 

%<r)m-^<7)i]\m^i^-mmm<^mi^^^^Lxv^h. c 
s i-^:fi-ic7)Ti5Sffi*iST-{4, i£>g^iiffl^R muf 

R> 5 0 w t % ) ^f#l>/ii^t{i:i|3tiS«3&^*^^ D 

^oTL* im-tiiu. m^m.^<nmx 

^<^m.!^j)^t^m'^^Khmm.im.xnmmm^^< . m 

a. HH^ti:, f^:^B-r-g.|ISfel?lJ3 (C : 2. 3 8wt 
%, Si : 1. 99wt%) t\m.mi (C : 2. 2 7 
wt%. Si : 1. 9 8wt%) <7)Mm§>.m.hmm'Cr) 

[0014] Mn:0. lwt%gMngl. 5wt% 

$1i:^fig^7cST-?)-i.. Mnc7)^fl-43&iO. lwt% 

S:T0l>i:. mmmbLX<D^mti^^j:<ts:'0 . tfz. IS 

n<D-^-^M.t^l . 5wt%^±InI§i:. l^y'yy^ h'P 
CO-t^y^^^ h C (FeMn) 3 C] Otf 115*^'^ < ^ 

MnCD^^MiiO. lwt%^Mn£l. 5wt%i:L 

[00 15] Cr:0. lwt%gCrgl. Owt% 
^^mXU. C rimigcftCC rmmi±^LX^JV 

mm^^mt-th tfLiz^ wim'pizmm Lfzm^<r>mm 

c r c7)^:t«7&«o . 1 w t %^T\s^ tmmt wmiz-^ 
WL-t^At^'>^<, c rm^mc^j^m^'^v^i'Z^-^r- 

1. ovft%i±^i,tmmf^co-ii^y^'^ hcoi^m 

mmimmTi-^ . x-^x. c r «o-^**{4 o . i w 

t%sCrSl. 0wt%i:L7t. 
[ 0 0 1 6 ] $ <btC. *^BJ#{4. ^-X'Ti'-f h±m 

jimx'hhN i t«pa LxmitrMi^fcm^. n i 

0. 2wt%^NiS3. 0wt%<7)!miX'±Mi7€mt 
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[0017] Ni : 0. 2wt%gNi^3. 0wt% 

y-i-A vi^z-^tm^srmv^^ximitth. -o^n.m 
^^iSiT^^h^-m^i'&Mmzmti^-^'r^^ y-^^z 
^Wi^^^:iti,zx^. T-m!iitimwmwi&.^zn Lxm 
mt^^-^^oiz-thm^^^hh. tf^. Ninmm^io 

Xdl>zWi^^tlh^^(^r^-y^ h^tim±'t^m^:b^ 

0. 2wt%iii±.<mTh^. --fj. m^u^mmLizm 

^^v^^ \-^m^^^xmmti:mm¥it^z^h 

{±0. 2wt%gNig3. Owt%i:L3t. 
[0 0 181 iClT-, ±McOXotc^9V^^^^^y 

tiizj: 0 . iiitvajK^ffiasfflij^i/^ h t-xmrnms^m 

m±l>z-m<7)^^H>t:(^i-. tfz. Illffi**i5 0wt 

xmTXii . wmmt>^§''rwx^mm.m%(r>s±\t t n 

[00 19] 

mmm] axr. mm'^^^mmmizxrf^^mMi^^i'Z 
mmizmm-h. 
A. mmmm. 

fzMzm^^i^ti^Msmmmmi^^^-tmmmx'h 0 . 
m2 2t:^^^^-ox^-^i>. ^(^MKmmmuni. iaW: 

^-^^B 2 a . 3 a ^*^l> m^-^M 2 Hi: l/^m±m 

3^mt. M-^itffi 2 a . 3 a rmzmmmfS^m^^ ^'r- 
A 4 t^mm^ith « 2 \,Z\t. F e ^-^-mfA s 

mn ii6i.xf-y-vsiitLx^^\f:'r4 A izmm. l x 
>'^-?6(c#A$m.7"5y>^"-^r 1 0:^)>7KT:^rrfi]{cJlKie 

^i,Z^^^ixX\^h. -f tT. XU-r90ilSJigPt 
ffM^^tT'^W-^APl l>^)^4>^it««cOFe^-^^ 
ifim5^WT^t. yyyJ-v^ l O Sr3E^rifil^;4<Wl!l 
§-t±-g. i t 5 ^r^-r t'T" ^ 4 |*IlC5E«-ri. <£ o 



[ 0 0 2 0 ] ^ 4 \iz\t. y- V s(r)-mm^m. 
\.zmmA a.mmhix. jr-^^i^+°vr;^A-2 o<7)4i:^ 

«7)7L2 3 ?:ffM-r^fel= b°y4 b i;ll^cr).i<;t-'h?L2 
^i5ctU^i&^2. 3{4. j?!|;i«SKD6 1^<^^ 

-^A-c-«fi!c$ns. ^t,. }^mmm.im-tfz^^zcn~ 

Be^-^:^. Cu-Cr^-^^, C u -N i 

[002 1] B. mm.m^m 

C-S ii^-^^«^4t*>(t^Ci3 it/S i-^fl-ih^^H^ 

iE c tcomi^^^-tmmx'h^ . nm^zf^^i: o 
mm.<riiBm^nti-^->x . ^tH^H*Ec*<^ix-riii ow 

t%, 20wt%. 30wt%. 40wt%, 50wt 
%. 10 0wt%c7). 10wt%^B^Hia, 2 0wt%^ 
fai^. 3 0wt%Jt^^^ 4 0wt%^^H^. 5 0wt 
%^^B^B^. 1 0 0 w t %i^tB^B^3!P'#^•C•V . 
[ 0 0 2 2 ] 47t . F e ^-^AW^c^^B^aiE c {J 1 0 
wt%<E c<5 Owt%i: LTiSD. ZtO,i. mAX 

{4 1 0 w t %^^^ 5 0 w t %^§m^(rm<r)'m^ t ^ 

I.. $^>IC. ¥&^-^±mA<^0<r)^^m.\tl. 8wt 
%^Cg2. 5wt%. S i C7)-^W*:«4 1 ■ 0wt%g 
Si S3. 0wt%i: LTt^O, ico^**Tia4 
W-r-l. i: . .-Sa 1 a 6 ^M^•C'#^>^1-?. B&7^:ft?^^fe 

oKHi:=5r-i.« ^L-T, vxri^zmm-tt^wmmim 

^*£Ml^i^^^{4. C-ir:tS^xW. Si#^4Sryl!li 

t Ltzt ^cryfMmX'h^. 

[0023] c. mmim 

H 2 (C^-r JPj±«3t^a 1 Srffl V ^ r . 5 O m m . 

mi}^6 5 mmcr>Fi1&:li^F eJk^^nnt:^Mm^m.iZ 

Jo^L. fi/M^]if:gP(7)/i:$*i2 . 5mm^ msiZTjk-tg 
^col^tfoAM^:)i^?ajS{4 2 5 0 °c. Jnffi^JtBtHti: 1 

tz. m^^F e^'^±m-\^m\<^xmmLtz:^-{ fViT^y 
^ -cm?. L , t fzmmm^zm^^m'&ii i. f/wtt^ 

LTHltcWiBLfc^ a®Il{i:l 1 0 Ort-6 0 

[0024] 
[^1 ] 
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2.40 
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0.010 


0. 008 


0. 28 


2.01 


Bal 
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3 


2. 38 


1.99 


0. 60 


0. 009 


0. OOB 


0.59 
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2. 27 


1.98 


1. 19 


O.OlO 


0. 005 




1. 10 
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2. 25 


2. 02 
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0. 006 




1. 08 


Bal 
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3 


2. 33 


2. 10 
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0.009 


0. 005 




1.02 
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X 


4 


2. 49 


2. 02 


0. 62 


0.008 


0. 006 
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Bal 


X 


5 


2. 41 


1.97 


0.64 


0.010 


0. 006 
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1.98 
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X 



[ 0 0 2 5 ] 111 5 mmm<7:)F e m-^^mmzx -^x 

^mhfz-^-i )V^' vy'i] ) s- i ^-r . nWS^ 1 ~ 3 

WSiJISSrS^Lfc, IflC. IIJfe^Jl-C{i:N i ^%k,X'\.^ 

t£\^^ht-^Cr m^X ^yyi^C7)%^^ ^±i- ^ 

^^h^^t-^mu^fifz. Mm\i-A(zio\^x 

ki^y y^ti'^n&Ltc. t.fz. ym.msXki'^y y^c^ 

K-^fc. zzx\ m6izmmm3<7ymm^m^, ttzmi 
izimm 3 ^mmmi^ir^ti^ix^.-t. itm^i s xu. 
m-^^^epxm-t^-mzmmwmmtxi^ d , tfz. 
asc^ ^wx-m-t^mzmti?^^^ tx\>^h. mmm s 
xummwitL^m tht^^-o fzxmimah ^>n^\ mm. 
m'^MJXh i,zttm^. H s (i , itnm s tfz 

9 y -y 9^%iw^tmm^% (1 0 Ofg) xhh . c 
<rii.ot£9y-y9\i. mm^\,zWLW:'h-ofzUir^y>{ 

tc-lr^ y^^h i^m-th Z t xmhix . 9y v9(r)^ 

[ 0 0 2 6 ] D ■ -mMmm. 

* ( 1 0 ofg) xhh. i^mmma^yy^co^^Lfz 
m8c7)imm 3 1 mmxh 0 , mmizwmxh ^fz& 

t . ^tisrix 0 mtsmBmmmxh o rcm^mi-zm^<^ 

^itnti' b ^(Dmmizmmmm^ti-f. c rmu<D 

y^^ \-(rmm^-mm\,z^l.'^^x\^hhmx.h . i 

m¥M ( 4 0 ofg) xh^. tmmsitc rtn. 03 
vftxma^tixa*) . ■^j^iy^^'-i h'pcr)Crti'^+-^i,z 



■^m § tiX V ^^j:\>^mi}^^lzUi!b^ti^ . 
[0027] 

[^Hjossm] i^j±tmLfzJ: 0 ^z:^^m^z}i^^xi±. 

Fe-C-S (Htu^^) -^^MJ^tCfeV^TCr-fe-W 

[HI] c , s i ^^mz-^mLtztm^^ t mmm 

[ H 2 ] :^%m<r)mmxmm i.tziimmmm<nm 

wmxh^. 

[03 ] mmm^F &^^m>imxmm\^fz^-i )Vir^ 

yy°^j<~ ^m-^mmxh i . 

[1114] c, si^^mti^^B&t(om^§:7?:^mm 

[US ] mmmcoF e^^±mAxmmLtz^-i )\^^ 

[06] mMm(^ F e ^^-mmxmm. Lfz^-( /w.-k 

yy°:^y<~<om.w'mti^-t^nxh h . 

[07] irbfx^JcOFe^-^ 

yy'A^-^-crymm^^^^-r^mxhh 

[08 ] jtKM<7)F e ^■^■mmxmm trz^-r 

xhh. 

[09] ^SS^JO F e ik^M^Pixm^ Lfziir^ 

yy°A^<~c^)f^mm.^i^^mmm^Mx$> i> « 

[010] ibSe^JOF em-^±$imxmmLfz:^^ /l^rt< 

yy:^^-^-(0[^^mm^^-tm^m^mxh h . 



ibfx^jco F e ik^±nfAxmm. Lfz^^ 
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